INTRODUCTION
Collection of hydrologic data is required by some Supreme Court and other court decrees, treaties, or compacts concerned with the management and apportionment of water resources. These documents call for the Federal Government, often the Secretary of the Interior or the Director of the U.S. Geological Survey in particular, to provide impartial hydrologic data to meet the needs of the affected parties. In such instances the responsibility to provide scientifically reliable hydrologic information is typically assigned to the Water Resources Division of the U.S. Geological Survey. The purpose of this report is to describe the nature and extent of the support provided by the Geological Survey and to consolidate in one document information related to the empowering adjudications and compacts.
The hydrologic information which is collected, analyzed, and published in support of adjudications and compacts includes streamflow, ground-water, and water-quality data. Streamflow quantity is the most common element required. Information is required on maximum and minimum flows, the frequency of such flows, and the daily, monthly, and annual totals. Information required on ground water includes water use, yields, gradients, and the rate of depletion. Changes in the quality of the water are monitored by analysis of samples for selected characteristics, mainly the common ions.
Funds for these activities come from several sources. The major contributors are the Federal agencies and State governments affected by decisions on water management and water rights. This report describes only the Federal support provided for adjudications and compacts. In addition to the federally supported hydrologic data collection discussed in this report, the Geological Survey operated about 400 hydrologic gaging stations during the 1982 fiscal year in support of adjudications and compacts under the Survey's Federal-State Cooperative Water Resources Program.
Federal funds are appropriated annually to the U.S. Geological Survey by Congress to support the Collection of Basic Records Program. These funds are used to support hydrologic data collection and analysis for adjudications and compacts, the National Stream Quality Accounting Network, the Hydrologic Benchmark Network, the interests of other Federal agencies within the Interior Department, the interests of other Federal agencies outside of the Interior Department, and at selected sites of hydrologic interest to the Geological Survey. Of these activities, the needs of the adjudications and compacts are given the highest priority for funding by the Geological Survey. Hydrologic data collected for adjudications and compacts can also be used for other purposes such as to provide information for regional studies of flood recurrence, low flow frequency, and on the dependability of streamflow for water supply.
AUTHORITY
The following is an excerpt from page GS-13 of the 1983 budget justification for the Geological Survey as submitted to Congress:
... and payment of compensation and expenses of persons on the rolls of the Geological Survey appointed, as authorized by law, to represent the United States in the negotiation and administration of interstate compacts.
The Geological Survey has interpreted the "administration of interstate compacts" to include the collection and analysis of hydrologic data necessary to administer a compact effectively.
The 1983 budget justification further states:
The The Supreme Court Decree, 1964, Arizona vs. California, apportions the waters of the lower Colorado River Basin to the States of California, Arizona, and Nevada in terms of consumptive use -that is, the amount of flow diverted minus the amount returned. The decree calls for identification of the users of Colorado River water, and publication of the quantity of diversion stated individually for each diverter. Also, releases through regulatory structures on the river and the deliveries of water to Mexico must be published. Because consumptive use is the standard of measure, the quantity of data required to implement the decree is increased considerably, particularly as the low heads generally associated with return flows make the data collection more complex. Also, the identification of the quantity used by each individual diverter increases the data required. Thus, the cost of collecting the data required to meet the needs of the Supreme Court Decree has become the most expensive among the current adjudications and compacts supported by the Geological Survey.
The cost to the U.S. Geological Survey for operating this network in the 1982 fiscal year was $359,700. These costs include collection of continuous streamflow data at 86 gaging stations by Arizona and 1 gaging station by Nevada, and the collection of water-quality data at 4 sites by Arizona.
The Decree defines water drawn from the mainstream by underground pumping as consumptive use, so the withdrawal of ground water from the floodplain of the Colorado River is considered a diversion for which an accounting must be made. The Geological Survey calculated the water pumped by current meter, trajectory and orifice measurements, use of power records, monitoring the crop acreage irrigated, and by applying a water-use-per-acre factor. In the 1982 fiscal year, monitoring of this work cost $39,000.
Studies made by the U.S. Geological Survey during the 1960 f s on the lower Colorado River indicated that a substantial quantity of water applied for irrigation was returning to the Colorado River as ground water. To protect their rights to Colorado River water by reducing their consumptive use, the States of California and Arizona requested credit for the irrigation water from their respective States which returns to the Colorado River as ground water. To develop a procedure for this accounting required a unique approach in that ground-water movement had to be quantified through long reaches of river adjacent to irrigated lands. No methodology was available to measure ground water in this manner, so the Geological Survey developed a technique which is acceptable to the States of California, Arizona, and Nevada, and is in the process of implementation. The cost of this program, which involves cross section modeling and measurement of hydraulic gradients in the ground-water aquifer adjacent to the river, was $137,300 in the 1982 fiscal year. A subelement of this study on the Colorado River in the Yuma area has become operational, and in the 1982 fiscal year monitoring was performed at a cost of $11,000.
The Supreme Court Decree is very specific about the responsibility of the Secretary of the Interior in providing the information required. Article V of the Decree reads as follows: (Hely, 1969) V. The United States shall prepare and maintain, or provide for the preparation and maintenance of, and shall make available, annually and at such shorter intervals as the Secretary of the Interior shall deem necessary or advisable, for inspection by interested persons at all reasonable times and at a reasonable place or places, complete, detailed and accurate records of:
(A) Releases of water through regulatory structures controlled by the United States; (B) Diversions of water from the mainstream, return flow of such water to the stream as is available for consumptive use in the United States or in satisfaction of the Mexican treaty obligation, and consumptive use of such water. These quantities shall be stated separately as to each diverter from the mainstream, each point of diversion, and each of the States of Arizona, California and Nevada; (C) Releases of mainstream water pursuant to orders therefore but not diverted by the party ordering the same, and the quantity of such water delivered to Mexico in satisfaction of the Mexican treaty or diverted by others in satisfaction of rights decreed herein. These quantities shall be stated separately as to each diverter from the mainstream, each point of diversion, and each of the States of Arizona, California and Nevada; (D) Deliveries to Mexico of water in satisfaction of the obligations of Part III of the Treaty of February 3, 1944 , and, separately stated, water passing to Mexico in excess of treaty requirements;
(E) Diversions of water from the mainstream of the Gila and San Francisco Rivers and the consumptive use of such water, for the benefit of the Gila National Forest.
The Geological Survey publishes a provisional monthly table of diversions am* returns, and the U.S. Bureau of Reclamation publishes an annual tabulation of diversions and returns to the Colorado River. Most of the hydrologic information contained in the annual report is furnished by the Geological Survey. (2) The Director, U.S. Geological Survey, the Commissioner of Reclamation, and the Chief of Engineers, U.S. Army, are hereby requested to collaborate with the Administration and with appropriate State officials in the systematic determination and correlation of data referred to in paragraph G(l) of this Article and in the execution of other duties of such officials which may be necessary for the proper administration of this compact.
(3) If deemed necessary for the administration of this compact, the Administration may require the installation and maintenance, at the expense of water users, of measuring devices of approved type in any ditch or group of ditches diverting water from the Arkansas River in Colorado or Kansas. The chief official of each State charged with the administration of water rights shall supervise the execution of the Administration's requirements for such installations.
Belle Fourche River
The Belle Fourche River Compact was signed on February 18, 1943, to provide for the most efficient use of the waters of the Belle Fourche River Basin and to provide for the equitable division and apportionment of the waters between the States of South Dakota and Wyoming.
In response to the needs of the compact for hydrologic information, the South Dakota District of the U.S. Geological Survey operates one streamflow gaging station. The cost to the U.S. Geological Survey for operating this station in the 1982 fiscal year was $4,870.
Article III of the compact calls on the Geological Survey to assist in the administration of the compact as follows: (Witmer, 1968) It shall be the duty of the two States to administer this compact through the official in each State who is now or may hereafter be charged with the duty of administering the public water supplies, and to collect and correlate through such officials the data necessary for the proper administration of the provisions of this compact. Such officials may, by unanimous action, adopt rules and regulations consistent with the provisions of this compact.
The United States Geological Survey, or whatever Federal agency may succeed to the functions and duties of that agency, insofar as this compact is concerned, shall collaborate with the officials of the States charged with the administration of this compact in the execution of the duty of such officials in the collection, correlation, and publication of information necessary for the proper administration of this compact.
Republican River
The Republican River Compact was signed on December 31, 1942, to provide for the most efficient use of waters in the Republican River Basin by equitable division of such waters, by removing causes for controversy, by promoting comity between States, by recognizing that the most efficient utilization is for beneficial consumptive use, and by promoting joint action between the States and the United States in the efficient use of water and the control of destructive floods.
In response to the needs of the compact for hydrologic information, the Kansas District of the Geological Survey operates 3 streamflow gaging stations, and the Nebraska District operates 11 gaging stations and 9 groundwater observation wells. The cost to the U.S. Geological Survey for operating the network in the 1982 fiscal year was $73,130.
The Geological Survey is designated in Article IX of the compact to assist in the administration of the compact as follows: (Witmer, 1968) It shall be the duty of the three States to administer this compact through the official in each State who is now or may hereafter be charged with the duty of administering the public water supplies, and to collect and correlate through such officials the data necessary for the proper administration of the provisions of this compact. Such officials may, by unanimous action, adopt rules and regulations consistent with the provisions of this compact.
The United States Geological Survey, or whatever Federal agency may succeed to the functions and duties of that agency, insofar as this compact is concerned, shall collaborate with the officials of the States charged with the administration of this compact in the execution of the duty of such officials in the collection, correlation, and publication of water facts necessary for the proper administration of this compact.
Pecos River
The Pecos River Compact was signed on December 3, 1948, for equitable division and apportionment of the use of waters of the Pecos River between the States of Texas and New Mexico, to promote interstate comity, to remove causes of present and future controversies, to protect present developments within the States, to facilitate the construction of works for the salvage of water, the more efficient use of water, and the protection of life and property from floods.
In response to the needs of the compact for hydrologic information the New Mexico District of the Geological Survey operates six streamflow gaging stations. The cost to the U.S. Geological Survey for operating these stations in the 1982 fiscal year was $30,000.
Congressional consent to the compact was given in the Act of June 9, 1949 (63 Stat. 159).
Rio Grande
The Rio Grande Compact was signed on February 12, 1929, to remove all cause for present and future controversy between the States of Colorado, New Mexico, and Texas, with respect to the use of waters of the Rio Grande above Fort Quitman, Texas, for consideration of interstate comity, and for the purpose of effecting an equitable apportionment of such waters.
In response to the need for hydrologic data by the compact, the New Mexico District of the Geological Survey operates one gaging station under the Federal program. The cost to the U.S. Geological Survey for operating this station in the 1982 fiscal year was $7,060.
Congress gave its consent to the compact in the Act of May 31, 1939 (53 Stat. 785).
Delaware River
The Supreme Court Decree on litigation between the States of New Jersey and New York over the use of Delaware River tributary waters in New York is stated in 283 U.S. 805. In subsequent proceedings requested by the City of New York, the Supreme Court modified the decree on June 7, 1954 (347 U.S. 995). In the disposition, the U.S. Geological Survey gaging station on the Delaware River at Montague, New Jersey, is specifically mentioned as the point where the required level of specified flows shall be monitored and recorded.
In response to the needs of the decree for hydrologic data, the New Jersey District of the Geological Survey operates two gaging stations. The cost to the U.S. Geological Survey for operating the gaging stations in the 1982 fiscal year was $9,800.
The amended decree of June 7, 1954, also established the Delaware River Master and called for the Geological Survey's participation in Article VII as follows: (Witmer, 1968) VII. River Master A. Designation. Subject to the concurrence of the Director of the U.S. Geological Survey, the Chief Hydraulic Engineer of the U.S. Geological Survey, or such other engineer of the U.S. Geological Survey as shall at any time be designated by the Chief Hydraulic Engineer, is hereby designated as River Master.
B. Duties. The River Master shall either in person or through his assistants possess, exercise and perform the following duties and functions:
1. General Duties. (a) Administer the provisions of this decree relating to yields, diversions and releases so as to have the provisions of this decree carried out with the greatest possible accuracy; (b) Conserve the waters in the river, its tributaries and in any reservoirs maintained in the Delaware River watershed by the City of New York or any which may hereafter be developed by any of the other parties hereto; (c) Compile and correlate all available data on the water needs of the parties hereto; (d) Check and correlate the pertinent stream flow gagings on the Delaware River and its tributaries;
(e) Observe, record and study the effect of developments on the Delaware River and its tributaries upon water supply and other necessary, proper and desirable uses; and (f) Make periodic reports to this Court, not less frequently than annually, and send copies thereof to the Governors of Delaware, New Jersey, New York and Pennsylvania, and to the Mayor of the City of New York. 
Columbia River
The Columbia River Basin Cooperative Development Treaty between the United States and Canada was signed on January 17, 1961, to achieve the development of water resources in the basin, common to both countries, in a manner that will make the largest contribution to the economic progress of both countries and to the welfare of their peoples. It was recognized that the greater benefit to each country can be secured by cooperative measures for hydroelectric power generation and flood control.
In response to the needs of the treaty for hydrologic information, the Montana District of the Geological Survey operates two streamflow gaging stations. The cost to the U.S. Geological Survey for operating the two stations was $9,500. The treaty was signed by President Eisenhower and Prime Minister Diefenbaker on January 17, 1961.
Summary of Activities and Funding
A summary of the hydrologic data collection activities supported by the Federal Program of the U.S. Geological Survey for adjudications, interstate compacts, and treaties is shown in table 1.
FEDERAL REPRESENTATION ON COMPACT COMMISSIONS
In many compacts, approval of the compact by the Federal Government is subject to a Federal representative being a member of the compact commission. In most cases, the representative of the Federal Government is appointed by the President of the United States. There are 10 interstate compacts for which the Federal representative is either employed by the Geological Survey or the expenses of the representative are administered by the Geological Survey. In the 1982 fiscal year, the support provided by the Geological Survey for Federal representatives on compact commissions was $56,000. A listing of those compacts is shown in table 2. As discussed in the previous sections of this report, the Geological Survey supports data collection and analysis under its Federal program for only the first three compacts listed. 
SUMMARY
The collection of hydrologic data required by adjudications, compacts, and treaties is typically assigned to the U.S. Geological Survey. The authority to provide hydrologic information and assistance has been provided by Congress in each appropriation act since 1953.
The Geological Survey collects and analyzes hydrologic information on streamflow at 171 sites, water quality at 13 sites, and sediment data at 3 sites in response to the needs of adjudications, compacts, and treaties. The support is provided by the Survey at a cost of $1,014,250 for the 1982 fiscal year. The hydrologic data collection and analysis program for the Colorado River area ($853,190 ) is the largest supporting two compacts and one Supreme Court Decree.
The Federal Government is represented on many of the compact commissions. In most cases, the representative of the Federal Government is appointed by the President of the United States. During the 1982 fiscal year the U.S. Geological Survey supported a Federal representative on each of 10 compact commissions at a cost of $56,000. Many problems arise in connection with administration of interstate water compacts which affect important Federal interests. This guide has been developed to assure that these problems receive adequate consideration within the executive branch. It is intended primarily to provide a uniform basis for coordinating the activities of Federal representatives serving on approved interstate water compact commissions.
Duties of the Federal Representative
The Federal representative has the duty of assuring that the complete range of Federal or national interests is considered in compact commission discussions and actions. As the President's representative on the commission, he should avoid identifying himself with any agency, program, local faction, or sectional interest. The Federal representative should maintain a completely neutral position in all matters of purely State concern. The Federal representative should actively pursue and promote the Federal (National) interest and should not become solely a referee of State or sectional disputes.
Technical staff from these agencies may be detailed to work with the Federal representative on specific assignments for reasonable periods of time.
Policy Guidance
Advice on major policy matters should be requested from the Director of the Office of Management and Budget (0MB). Coordination, as necessary, with appropriate Federal agencies will be undertaken by the 0MB.
Legal Advice
The Federal representatives shall refer all legal questions that may arise relating to the position or action of the United States (except those which can be resolved informally with the Justice Department or the Federal agencies concerned) to the Director of the Office of Management and Budget for advice as to the most appropriate way to secure the resolution of any such questions. If legal advice is needed from the Federal government, the Federal representative, not a state official, should secure it.
Reporting
The Federal representative should submit annually a brief report, in duplicate, to the Director of the Office of Management and Budget. The rer >rt should be submitted within 30 days after the end of the calendar ye*~r except where the compact or by-laws specify a date for the annual report of the commission, in which case the report should be made within 30 days after the commission*s report.
The report should include observations on matters affecting a Federal interest that have developed or are expected to develop and should be accompanied by copies of the annual commission report. Minutes of meetings should also be furnished when appropriate. Supplemental reports on significant developments may also be submitted separately from time to time.
In the event compact amendments requiring Congressibnal approval are contemplated, three (3) copies of the draft amendments should be transmitted to the Director of the Office of Management and Budget as soon as they are available.
Administrative Services and Travel Expenses
If the representative is a Federal employee, administrative services, such as office space, secretarial assistance, communications, etc., and travel expenses will be furnished by his agency. If he is not a Federal employee, the Office of Management and Budget will arrange for these administrative services and travel expenses with a designated Federal agency. The provision of these services by one of the agencies is a matter of convenience to the Federal representative and has no special significance insofar as his responsibilities are concerned.
Change of Employment Status
A Federal representative who is also a Federal employee shall immediately notify the Director of the Office of Management and Budget of any significant changes in his employment status. "The United States member shall be ex-officio chairman of the Administration without vote and shall not be a domiciliary of or reside in either State." "In the case of a tie vote on any of the Administration's determinations, orders, or other actions subject to arbitration, then arbitration shall be a condition precedent to any right of legal action. ... there shall be three arbitrators ... If the [two] arbitrators fail to select a third within ten days, then he shall be chosen by the Representative of the United States." "The salaries, if any, and the personal expenses of each member of the Administration, shall be paid by the Government which he represents. All other expenses incident to the Administration of this Compact and which are not paid by the United States shall be borne equally by the States." NOTE: The last paragraph of the preamble of the Compact of 1953 (Public Law 83-578, 1954 , provided that the Compact Administration could not undertake the solution of problems of pollution abatement and salt water intrusion. The removal of that paragraph, on the recommendation of the Compact Administration, received the consent of Congress in July 1977, Public Law 95-71, (91 Stat. 281 "In case of the failure of the representatives of Wyoming and Montana to unanimously agree on any matter necessary to the proper administration of this Compact, then the member selected by the Director of the United States Geological Survey shall have the right to vote upon the matters in disagreement and such points of disagreement shall then be decided by a majority vote of the representatives of the States of Wyoming and Montana and said member selected by the Director of the United States Geological Survey, each being entitled to one vote."
